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EXECUTIVE SUMMARY 

A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 428. Because this Type 1 building will be demolished, 
the characterization was performed in accordance with the Pre-Demolition Survey Plan 
(MAN- 127-PDSP) to supplement the Group 13 Reconnaissance Level Characterization 
Report of this Type 1 facility. Building surfaces characterized as part of this PDS 
included the floors, walls, ceilings, and roof. Environmental media beneath and 
surrounding the facilities were not within the scope of this PDS and will be addressed 
using the Soil Disturbance Permit process and in compliance with RFCA. 

This PDS encompassed both radiological and chemical characterization to enable 
compliant disposition and waste management pursuant to the D&D Characterization 
Protocol (MAN-077-DDCP). The characterization built upon physical, chemical and 
radiological hazards identified in the facility-specific Group 13 Historical Site 
Assessment Report, dated November, 2001, Revision 0, and the Group 13 
Reconnaissance Level Characterization Report dated April 3, 2002, Revision 0. . 
Results indicate that no radiological, beryllium, or chemical contamination exists in 
excess of the PDSP unrestricted release limits. Asbestos containing materials were 
identified in the Building 428 black tar-impregnated roofing materials. Potentially PCB- 
containing fluorescent light ballast and any hazardous-waste items (e.g., mercury 
thermostats, fluorescent light bulbs, mercury vapor light bulbs, mercury-containing 
gauges, circuit boards, leaded glass, and lead-acid batteries) were previously removed 
from the building. 

Asbestos containing materials will be managed and disposed of in compliance with 
Colorado Department of Public Health and Environment (CDPHE) regulations and site 
requirements. Demolition debris will be managed in compliance with regulations 
governing PCBs (40 CFR 761), and Environmental Compliance Guidance #27, Lead- 
Based Paint (LBP) and Lead-Based Paint Debris Disposal, as applicable. Concrete 
associated with these facilities meet the criteria for recycling concrete per the RFCA 
RSOP for Recycling Concrete. 

To ensure that the facility remains free of contamination and that PDS data remain valid, 
isolation controls have been established, and the area has been posted accordingly. 
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1 INTRODUCTION 
A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 428. Because this Type 1 building will be demolished, 
the characterization was performed in accordance with the Pre-Demolition Survey Plan 
(MAN- 127-PDSP) to supplement the Group 13 Reconnaissance Level Characterization 
of this Type 1 facility. Building surfaces characterized as a part of this PDS included the 
floor, walls, ceiling and roof. Environmental media beneath and surrounding the facility 
was not within the scope of this PDS and will be addressed using the Soil Disturbance 
Permit process and in compliance with RFCA. 

As part of the Rocky Flats Environmental Technology Site (RFETS) Closure Project, 
numerous facilities will be removed. Among these are Building 428. The location of this 
facility is shown in Attachment A, Facility Location Map. This facility no longer 
supports the RFETS mission and will be removed to reduce Site infrastructure, risks 
and/or operating costs. 

Before this Type 1 facility can be demolished, the Reconnaissance Level Characterization 
Report (RLCR) must meet Data Quality Objectives (DQOs) for a Pre-Demolition Survey 
(PDS); this document presents the PDS results for Building 428. The PDS was 
conducted pursuant to the Decontamination and Decommissioning Characterization 
Protocol (MAN-077-DDCP) and the Pre-Demolition Survey Plan for D&D Facilities 
(MAN-127-PDSP). The PDS is built upon physical, chemical and radiological hazards 
identified in the facility-specific Group 13 Historical Site Assessment Report, dated 
November, 2001, and the Group 13 Reconnaissance Level Characterization Report. 

1.1 Purpose 

The purpose of  this report is to communicate and document the results of the Building 
428 PDS effort. PDSs are performed before building demolition to define the final 
radiological and chemical conditions of a facility. Final conditions are compared with the 
release limits for radiological and non-radiological contaminants. PDS results will enable 
project personnel to make final disposition decisions, develop related worker health and 
safety controls, and estimate waste volumes by waste types. 

1.2 Scope 

This report presents the final radiological and chemical conditions of Building 428. 
Environmental media beneath and surrounding the facilities are not within the scope of 
this PDSR and will be addressed using the Soil Disturbance Permit process and in 
compliance with RFCA. 

1.3 Data Quality Objectives 

The Data Qua1it.y Objectives (DQOs) used in designing this PDS were the same DQOs 
identified in thc Pre-Demolition Survey Pian for D&D Facilities (MAN- 127-PDSP). 
Refer to section 2.0 of MAN-127-PDSP for these DQOs. 
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A Facility-specific Historical Site Assessment (HSA), dated November 2001, Revision 0, 
and a Reconnaissance Level Characterization (RLC) was conducted to understand the 
facility history and related hazards. The HSA consisted of facility walkdowns, 
interviews, and document review, including review of the Historical Release Report, and 
were used to design the RLC. The Building 428 RLC was performed in Fry 2002 as part 
of the Area 1, Group 13 RLCR (Reconnaissance LRvel Characterization Report for Area 
1, Group 13 Facilities, dated April 3,2002, Rev. 0). Based on the Rcc results, B428 
was classified as a Type 1 facility, and required a PDS characterization be performed 
prior to demolition of the facility, this report documents the results of that PDS. The 
HSA and R E  results were used to identify PDS data gaps and needs, and to develop 
radiological and chemical PDS characterization packages. Group 13 HSA and RLC 
documentation is located in the FUSS Characterization Project files. 

3 RADIOLOGICAL CHARACTERIZATION AND HAZARDS 

Building 428 was characterized for radiological hazards per the PDSP. Radiological 
characterization was performed to define the nature and extent of radioactive materials 
that may be present on the facility surfaces. Measurements were performed to evaluate 
the contaminants of concern. Based upon a review of historical and process knowledge, 
building walk-downs, and MARSSIM guidance, a Radiological Characterization Plan 
was developed during the planning phase that describes the minimum survey 
requirements (refer to the RISS Characterization Project files for the Building 428 
Radiological Characterization Plan). One radiological survey unit package was 
developed for the B428 interior (428-A-001) as part of this PDSR. Survey unit package 
G13-B-003 was developed for the B428 exterior and was surveyed per PDS requirements 
as part of the Group 13 FUXR dated April 3,2002, Revision 0. Individual radiological 
survey unit packages are maintained in the RISS Characterization Project files. 

Building 428 survey unit packages were developed in accordance with Radiological 
Safety Practices (RSP) 16.01, Radiological Survey/Sampling Package Design, 
Preparation, ContraE, Implementation and Closure. Total surface activity ("SA), 
removable surface activity (RSA), and scan measurements were collected in accordance 
with RSP 16.02 RadiologicaE Surveys of Surfaces and Structures. Radiological survey 
data were verified, validated and evaluated in accordance with RSP 16.04, Radiological 
Survey/Sumple Dufa Analysis. Quality control measures were implemented relative to 
the survey process in accordance with RSP 16.05, Radiological Survey/Sample Quality 
Control. Radiological survey data, statistical analysis results, survey locations, and 
radiological scan maps are presented in Attachment E), Radiological Data Summary and 
Survey Maps. 

-"? 

i 
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B428 Interior (Survey Unit 428-A-001) 
Prior to the PDS, the building was stripped of equipment. The interior was classified as a 
MARSSZM Class 2 Survey Unit. A total of 23 TSA measurements (15 systematically 
grid, 5 biased and 3 QC), 20 RSA measurements (15 systematically grid and 5 biased), 15 
media samples were taken, and scan surveys were performed. Alpha scan surveys of 
100% of interior floor and walls below 2 meters (1 1 1 m2 minimum) and 25% of the upper 
wall (>2 meters) and ceiling surfaces (48 m2 minimum) at biased locations were 
performed. None of the measurements or scans indicated elevated activity above 
applicable DCGL values. All results were below unrestricted release limits. 
Radiological survey data, statistical analysis results, and survey locations are presented in 
Attachment B-1, Radiological Data Summary and Survey Maps. 

€3428 Exterior (Survey Unit Gl3-B-003) 
The B428 exterior was classified as a MARSSIM Class 3 Survey Unit. A total of 17 
TSA measurements (15 random, 2 QC) and 15 RSA measurements (15 random) were 
taken, and a 5% minimum scan s w e y  was performed. None of the measurements or 
scans indicated elevated activity above applicable DCGL values. All results were below 
unrestricted release limits. Refer to Attachment B-2 for survey data, statistical analysis 
results, survey locations, and radiological scan maps. 

4 CHEMICAL CHARACTERIZATION AND HAZARDS 

Building 428 was characterized for chemical hazards per the PDSP. Chemical 
characterization was performed to determine the nature and extent of chemical 
contamination that may be present on or in Building 428. Based upon a review of 
historical and process knowledge, visual inspections, and PDSP DQOs, additional 
sampling needs were determined. A Chemical Characterization Plan was developed 
during the planning phase that describes sampling requirements and the justification for 
the sample locations and estimated sample numbers. Contaminants of concern included 
asbestos, beryllium, and R W C E R C L A  constituents. Refer to Attachment C, 
Chemical Summary Data and Sample Maps, for details on sample results and sample 
locations. Isolation control postings are displayed on affected structures to ensure no 
hazardous materials are introduced. 

4.1 Asbestos 

A survey of building materials suspected of containing asbestos was conducted in 
Building 428 as part of this PDS. A CDPHE-certified asbestos inspector conducted the 
inspections and sampling was performed in accordance with the Asbestos 
Characterization Protocol, PRO-563-ACPR, Revision 1. Building materials suspected of 
containing asbestos were identified for sampling at the discretion of the inspector. 

After visual and tactile inspections of Building 428, only the black tar-impregnated 
roofing materiak were positive for asbestos [> 1% by volume]. PDS asbestos laboratory 
sample data and location maps are contained in Attachment C, “Chemical Data 
Summaries and Sample Maps.” 
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4.2 BerylIium (Be) 
Since Building 428 had a history of storing and pumping process waste water that 
contained potentially contaminated beryllium liquids, random and biased beryllium 
sampling was performed in accordance with the PDSP and the BerylEium 
Characterization Procedure, PRO-536-BCPR, Revision 0,September 9,1999. Random 
sample points were computer generated, while biased sample locations corresponded 
with the most probable areas of dust accumulation (including beryllium dust), assuming 
airborne deposition. All beryllium sample results were less than the investigative limit of 
0.1 pg/100cm2. The smear samples were collected in accordance with the PDSP and the 
Beryllium Characterization Procedure, PRO-536-BCPR, Revision 0, September 9, 1999. 
PDS beryllium laboratory sample data and location maps are contained in Attachment C,  
“Chemical Data Summaries and Sample Maps.” 

4.3 

Based on the HSAR for Group 13 facilities, interviews, facility walkdowns and a review 
of historical WSRIC processes, Building 428 contained Tank 0-853 (RCRA Unit 40). 
Tank D-853 was used to receive waste from Buildings 122 and 123. Building 428 also 
contained waste transfer lines associated with B444/447. Small volume spills involving 
waste from Tank D-853 and the transfer lines are known to have occurred. 
Environmental core samples of the slab were taken to determine if these historical 
processes had led to contamination of the slab. The environmental core sample results 
did not indicate the presence of RCRNCERCLA constituents, and therefore, the slabs are 
not considered hazardous waste. All core sample results were below regulatory limits for 
each constituent and are reported in Attachment C, Chemical Data Summaries and 
Sample Maps, of this PDSR. Additionally, after removd of the storage tank (RCRA Unit 
a), the floor was rinsed and the rinse water collected and sampled to ensure that tank 
removal procedures did not contaminate the slab, The rinse/sample process was repeated 
until all samples passed the RFCA Tier I1 Groundwater Action Levels. The rinse water 
data can be found in the Building 428 RISS Characterization Project Files. 

RCWCERCLA Constituents [including metals and volatile organic 
compounds (VOCs)] 

The building may have contained some RCRA regulated items, such as mercury 
themostats, fluorescent light bulbs, mercury vapor light bulbs, mercury containing 
gauges, circuit boards, and lead-acid batteries. These items have been removed and 
managed in accordance with the Colorado Hazardous Waste Act. 

4.4 Polychlorinated Biphenyls (PCBs) 

Based on the HSAR for Group 13 facilities, interviews, facility walkdowns and a review 
of historical WSRIC processes, only trace amounts of PCBs may have passed through the 
B444/447 waste transfer lines, which run through Building 428. These trace amounts 
would not have led to PCB contamination above the PCB unrestricted relcase levels of 
the building structure/slab, therefore, sampling for PCBs was not conducted as part of 
this PDS. 
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Based on the age of 428, paints used on the facility may contain PCBs; and thereflore, 
painted surfaces will be managed as PCB Bulk Product Waste. Painted concrete surfaces 
can be used as backfill on site in accordance with approval received from EPA in 
November 2001 (letter from K. Clough, US EPA Region 8, to J. Legare, DOE RFFO, 
8EPR-F, Approval of the Risk-Based Approach for Polychlorinated Biphenyls (PCB)- 
Based Painted Concrete), provided the concrete meets the unrestricted-release criteria 
outlined in the Concrete Recycling RSOP. 

The facility may have contained PCB fluorescent light ballast, however, all PCB ballast 
has been removed from the facility. 

5 PHYSICAL HAZARDS 
Physical hazards associated with Building 428 consists of  those common to standard 
industrial environments, and include hazards associated with energized systems, utilities, 
and trips and falls. The majority of the building resides below the surround ground level 
and therefore may present demolition equipment challenges during demolition. The 
facility has been relatively well maintained and is in good physical condition, and 
therefore, does not present hazards associated with building deterioration. Physical 
hazards are controlled by the Site Occupational Safety and Industrial Hygiene Program, 
which is based on OSHA regulations, DOE orders, and standard industry practices. 

6 DATA QUALITY ASSESSMENT 
Data used in making management decisions for decommissioning of Building 428, and 
consequent waste management, are of adequate quality to support the decisions 
documented in this report. The data presented in this report (Attachments B and C) were 
verified and validated relative to DOE quality requirements, applicable EPA guidance, 
and original project DQOs. 

In summary, the Verification and Validation (VSrV) process corroborates that the 
following elements of the characterization process are adequate: 
4 the nuder of samples and surveys; 
+ the rypes of samples and surveys; 
+ the sampling/survey process as implemented “in the field”; and 
+ the laboratory analytical process, relative to accuracy and precision considerations. 

Details of the DQA are provided in Attachment D. 
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WASTE TYPES AND VOLUME ESTIMATES 
Facility Concrete Wood Metal Corrugated WaII ACM Other Waste 

(cu ft) (cu ft) (cu ft) Sheet Metal Board (cu ft) (a ft) 
(cu ft) (cu ft) 

~ 428 1200 0 100 0 0 38 None 
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7 DECOMMISSIONING WASTE TYPES AND VOLUME ESTIMATES 
The demolition and disposal of Building 428 will generate a variety of wastes. Estimated 
waste types and waste volumes are presented below. All wastes can be disposed of as 
sanitary waste, except asbestos and PCB Bulk Product Waste. Asbestos containing 
materials will be managed and disposed of in compliance with Colorado Department of 
Public Health and Environment (CDPHE) regulations and site requirements. PCB ballast 
and hazardous waste items have been removed and managed pursuant to Site PCB and 
waste management procedures. All concrete surfaces can be used as backfill onsite in 
accordance with the RFCA RSOP for Recycling Concrete. 

8 FACILITY CLASSIFICATION AND CONCLUSIONS 
Based on the analysis of radiological, chemical and physical hazards, Building 428 is 
classified as an RFCA Type 1 facility pursuant to the RFETS Decommissioning Program 
Plan (DPP; K-H, 1999). Building 428 possesses no radiological, beryllium, or chemical 
contamination in excess of the PDSP unrestricted release limits. PCB ballast and 
hazardous-waste items have been removed and disposed of in compliance with 
Environmental Protection Agency (EPA) and Colorado Department of Public Health and 
Environment (CDPHE) regulations. Asbestos containing materials will be managed and 
disposed of in compliance with Colorado Department of Public Health and Environment 
(CDPHE) regulations and site requirements. 

The €3428 PDS was performed in accordance with the PDSP, all PDSP DQOs were met, 
and all data satisfied the PDSP DQA criteria. Environmental media beneath and 
surrounding the facilities will be addressed at a future date using the Soil Disturbance 
Permit process and in compliance with RFCA. To ensure that Building 428 remains fi-ee 
o f  contamination and that PDS data remain valid, isolation controls have been 
established, and the facilities are posted accordingly. 

i ! 
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SURVEY UNIT B428-A401 
RADIOLOGICAL DATA SUMMARY - PDS 

Survey Unit Description: B428 (Interior) I 
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8428-A401 
PDS Data Summary 
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SURVEY UNIT 6428-A-001 
TSA - DATA SUMMARY 
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SURVEY UNIT 6428-A-001 
RSC - DATA SUMMARY 
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B428-A41 
Media TSA Data Summary 
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8428-A-001 
Media RSC Data Summary 
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Manufacturer: I Eberline 

Model: I sac-4 

m0m2 
snm2 

0.0 
33.0% 

Instrument ID#: I 4 

Serial #: I 1048 

0 

0 

0 

0 

0.0 
0.0 
-0.3 
0.0 

Sample Time (min) I 9.0 
Bkgd Time (min) I N/A 

Sample hcation Instrument 
Number TD# 

~ 

Re 4 I 5 
Pres 4 

F're6 1 5 
h e  '7 4 

I Pre 8 I 5 

I 

I Pre 9 I 4 

Pre 10 
Pre 11 

Pre 14 

Eberline 3 

0.1 
33.0% 

9.0 
N/A 

NIA 

0 1 -0.3 
3 4.5 I 
0 1 -0.3 
3 4.5 I 
0 I -0.3 
3 45 I 
0 1 -0.3 
3 4.5 I 
0 I -0.3 
3 4.5 I 
0 I -0.3 
3 4.5 I 
0 I -0.3 I 

3 I 4.5 
0 -0.3 I 
0 I 0.0 
0 -0.3 I 
0 I 0.0 
0 -0.3 I 

MAX I 4.5 
MEAN I I .2 I 

Page 6 of 7 



8428-A-001 
Media Conversion 

I 
I * 
5 Floor 
! 

j H428 
' Floor 

2.9.13 0250220-016.001 U 234 1.660 9.750 1470 
U-235 0.1 14 0.024 
U-230 3.120 9145 ".. _On 

Pu-239 

Am-241 0019 0.023 
7.10,Iz 0250220-01R.001 , U-234 7 020-- 6.510 142.0 

U-235 0.101 0.044 
U-238 1620 0.146 

Am-241 0.015 0.023 
3.8 02SO220-020,001 U-234 G.040 5.960 129.0 

U-235 0.109 0.031 
U-238 2.790 0.158 
pu-23g 0.214 0.185 
Pu-240 
Am-241 0.021i 0023 

0.026 
. U-238 1.020 0.138 

5,fi o~s~~~o-n2i.oni u-234 7.400 6.120 144.0 
. . ... u-235 . -. . . . . . 0.usq 

0.000 0.195 
PU-239 
p,,-7nn ____ . . . - . . . , I Alii-241 3,000 I 11.024 1 

. I T w  paint samples were analyzed as grouped cornuosites using the Canherra ISOCS Gamma Spectroscopy system. 

Crilical I e v d  test crilerion were Vlilized in this analysis. If the net peak area was lgss than Ihe L 
The LC value is always 16s than the applicable MDA. but greater !ban zer3 

. ' , I  (critcal level). then e 'no1 detected' or -zero. decision was made. 

, . > I  The samples were comp0siledThe Individual nuclide dpmilol) cm' conversion IS cocsewatluely based oil lrie compsile sample weight 
This assumption presumes that the tolal sampie aelivity lrom composited samples is located at one. single sample IocdliurI. 

This methodology ensures Ihal no ssiylu saiiiplu lvcoliuii exceeds !he awltcahle DCGLW. 

I In saiiiples were ccinposihxl The eblimaled MDA dprn/:CQ ,mi cmvcrsion is conservalnely based on the €Qm.Q& sample WeQht. :: 



I PRE-DEMOLITION SURVEY FOR BUILDING 428 

Survey Area: A Survey Unit: B4284001 Clasotflcation: 2 
Building: 428 
Survey Unit Description: Interior of Bulldlng 
Total Am.: 310 sq. m. Total Floor Area: 40 sq. m. 

I PAGE 1 O F  1 

Basement Floor Interior - - - 

Wall 1 

Building 428 
Interior 

STARTING POINT 
FOR SQUARJ? 

SAMPLING GRID 
w4, y37) 

7- I 

P1 

# 

1st Floor Interior 

~ Wall I 

Celting 
(inverted) 

PJafforms 
P2 D? a* 

m D 

P4 

Q 



PRE-DENlOLITION SURVEY FOR BUILDING 428 

Survey Area: A Survey Unit: t3428AO01 Classification: 2 
Building: 428 
Survey Unit Description: Interior of Building 
Total Area: 310 sq. m. Total Floor Area: 40 oq. m. 

Bui 
Media 

Basement Floor Interior 
w 

Wall 1 

dins 
3am 

428 
ale Map 

Ceiling 
(inverted) 

Platforms 
PI  P2 

1st Floor Interior 

Ceiling 
Wall 2 (inverted) 

Wall 3 L!!!!!l 

U 
n o!aimimm a 
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.?i-!alysis Results Header 1 1 / 5 / 2 0 0 2  9 : 3 6 : 5 0  AM Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i.: L** G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I .li 

X:r-port G e n e r a t e d  O n  : 11/5 /2002  9 : 3 6 : 5 0  AM 

KIN Number 
A n a l y t i c a l  B a t c h  I D  
L i n e  Item Code 

: 0 2 s 0 2 2 0  
: 0208234732 
: RClOB019 

Sample Number 
Lab Sample Number 
3a!nple R e c e i p t  Date 
.'ample Volume R e c e i v e d  

2. i  lename : S : \ GENIE2a CAMFILES\ LIO12\ MODIFIED\ RClOBOl9\ G1900 

02SO220-016.001 
CMLS- 1 6 3 5  
a /23/2002 

1 .47E+002 G r a m s  

:.::suit I d e n t i f i e r  

?yak Locate Threshold 
i-eak L o c a t e  Range ( i n  c h a n n e l s )  : 
l'eak Area Range ( i n  c h a n n e l s )  : 
~ d e n t i f i c a t i o n  Energy T o l e r a n c e  : 

:;,imple ( F i n a l  A l i q u o t  S i z e )  
!.;ample Q u a n t i t y  E r r o r  
!-; jistematic Error Applied 

izmple Taken On 
.::rqui s it i o n  S t a r t e d 

-:aunt Time 
Rea l  Time 
!?;rad Time 

N/A 

2 . 5 0  
100 - 8192 
100 - 8192 

1 .000  k e V  

1 . 4 7 0 E t 0 0 2  Grams 
0 .000E+000 
0 . 0 0 0 E t 0 0 0  

8 / 2 1 / 2 0 0 2  9 :35 :00  AM 
8 / 2 3 / 2 0 0 2  1:54:41 PM 

8 6 4 0 0 . 0  s e c o n d s  
8 6 4 6 7 . 3  s e c o n d s  

0 . 0 8  % 

c? (3 4J / -  

. Energy C a l i b r a t i o n  Used Done On : 7 / 1 / 0 2  
Energy = - 0 . 1 0 2  + 0 . 2 5 0 *  c h  + -3 .87E-008* c h - 2  + 2 .  95E-012*chA3 

:: c'r r e c t i o n s  App 1 i e d  : 
None 

E f f i c i e n c y  C a l i b r a t i o n  Used Done O n  : 8 / 2 6 / 0 2  
E f f i c i e n c y  Geometry I D  : 0 2 8 0 2 2 0 - 0 1 6 . 0 0 1  

Date:  1 1 / 5 / 0 2  

Reviewed By: Marilyn UI[Lt)duyli D d t ~ :  1 1 / 5 / 0 2  

Analyzed By: Sheri Chambers - -. ._. 



CANBEURA 

Page94of325 
Sample and QC Sample Results Summary 11/5/02 9 : 3 6 : 5 1  AM Page 2 3  

.,. 4. ................................................................................ 

.. .h X X * Sample and QC Sample Results Summary ***** 

. . !  * i * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * ~ * * * X ~ * * * * ~ ~ * * X * * i * i * * ~ ~ ~ ~ * ~ ~ * ~  

Site Sample ID : 0280220-016.001 

Analytical B a t c h  I D  : 0208234732 

Sample Type (Hesult Identifier) : GI  9 

Lab Sample Number : CMLS-1635 

Geometry I D  : 0 2 8 0 2 2 0 - 0 1 6 . 0 0 1  

Filename : S :\ GENIEZa CAMFILES\ LIOl2\MODI FIED\ RClOBOl9\ G1900 

Detector Name: BEGE4732 

MUA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B ;  . B a s i c  Algorithms. 

EF-40 
CS-137 
TL-208 
P O - 2 1 0  
51-212 
PB-2 12 
81-214 
FB-214 
RA-226 
4C- 2 2 8 
TH-230 
Th-231 
PA-234 
PA-234M 
u-234 
3-235 
;!23R 
,?M-2 4 1 

9.7 8E+000 
O.OOE+OOO 
1.52E-001 
I .  52E+003 
5 .26E-001 
3 .87E-001 
2 .49E-001 
2.06E-001 
1.01E+000 
4 .55E-001 
0 .  oQE+ooo 
2.57E-001 
O.OOE+OOO 

1 . 6 6 E t 0 0 1  
1 . 1 4 E - 0 0 1  
3 . 1 2 E t 0 0 0  
O.OOE+OOO 

4 .  g a ~ + o o o  

4.66E-001 
0 . 0 0 E t 0 0 0  
2.33E-002 
6 . 9 5 E t 0 0 2  
2 .80E-001 
1 . 9 4 E - 0 0 2  
4 .59E-002 
1 .82E-002 
5.10E-001 
6.55E-002 
0 .00Et000  
4 . 5 4 E - 0 0 2  
0 .00E+000 
2 . 9 4 E + 0 0 0  
5 . 9 4 E 3 0 0 0  
2 . 6 9 E - 0 0 2  
1 . 8 6 E - 0 0 1  
0 .  OOE+OOO 

5.08E-001 
3 .92E-002 
3 .67E-002 
1 , 7 8 E + 0 0 3  
4.58E-001 
2.72E-002 
7 .61E-002 
3.77E-002 
3.95E-001 
1 .22E-001 
2 .40E+000 
1.18E-001 
3.57E-002 
3.86E.l-000 
9 . 7  SEi-000 
2 .44E-002 
7.45E-001 
2.56E-002 
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.%nalysis Results Header 11/5/2002 9:41:14 AM Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ * * * *  G A M M A ‘  S P E C T R U M  A N A L Y S I S  * * * * *  
.;.- * C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  
.c******+****t****t********~*~***********~~~****~******************* 

&port Generated On : 11/5/2002 9:41:14 AM 

R I N  Number 
.?nalytical Batch ID 
L i n e  Item Code 

: 0230220 
: 0208234132 
: RClOB019 

F i  lename : S : \ GEN I E2 K\ CAMFILES\ LI 0 12\ MODI FI ED\ RC 1 OB0 1 9\ G I 9  0 0 

Sainple Number : 0250220-017.001 
Lab Sample Number : CMLS-1640 
S;i!npl e Rece i p t Date : 8/23/2002 
:.:ample Volume Received : 1 . 3 8 E t 0 0 2  GRAMS 

Wsult Identifier : N/A 

feak Locate Threshold : 2.50 
*-.kdk Locate Range (in channels) : 100 - 8192 
.’sak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1 . 0 0 0  keV 

:?ample (Final Aliquot S i z e )  : i.3ao~+oo2 GRAMS 
!?ample Quantity Error : O.OOOE+000 
:; y s t ema t i c E r r o r Appl i ed : 0.000E+000 

Sample Taken O n  
Acl qui sit i on Started 

$ h u n t  Time 
Real Time 
.%ad Time 

: 8/21/2002 9:37:00 AM 
: 8/27/2002 8 : 0 1 : 0 2  AM 

86400.0 seconds 
86468.0 seconds 

0.08 % 

Energy Calibration Used Done On : 1/1/02 
Energy = - 0 . I O 2  f 0.250* ch + -3.87E-008* ch”2 + 2.95E-012*  ch”3 

..-’err e c t i o n s  Appl i e d : 
None 

Efficiency Calibration Used Done On : 8/27/02 
Efficiency Geometry ID : 0250220-017.001 

A n a l y z e d  By: Sheri Chambers __ Date: 11/5/02 

Reviewed By: M a r i l y n  Undaugh Date: 1 1 / 5 / 0 2  
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***** 
f t** Sample and QC Sample Results Summary 

. ......................................................................... 

Site Sample ID : 0250220-017.001 

Analytical Batch ID : 0208231732 

Sample Type ( R e s u l t  Identifier) : G19 

Lab Sample Number : CMLS-1640 

Geometry ID : 0280220-017.001 

Filename : S : \ GENIEZE?, CAMFILES\ LI 012\ MODIFIED\ RClOB019\ G1900 

Detector Name: BEGE4732 

3DA = C u r i e  method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

Analyte A c t i v i t y  2-Sig1na Uncertainty MDA 
(pCi/GRAMS ) (pCi/GRAMS ) (pCi/GRAMS ) 

i<-40 
CS - 1 3 7 
TL-208 
m-210 
31-212 
"-212 
21-214 
PB-214 
RA-226 
.4C-228 
TH-230 
Th-231 
PA-234 
PA-234M 
'J-234 
U-235 
U238 
AM-2 4 1 

0.00Et.000 
1.08E-@02 
1.95E-001 
4.1OE+003 
5.40E-001 
4.92E-001 
2.6OE-001 
2.50E-001 
7.84~-001 
5.15E-001 
0.00E+000 
2 .80E-001 
O.OOE+OOO 
4.30E+0@0 

1.13E-001 
1.51E+@00 
1,90E-002 

a. 25~+000 

0.00Et000 

2.67E-002 
l.llE+003 
1.44E-001 
2.21E-002 
4.79E-002 
2.4 6E-002 
8.02E-001 
7.41E-002 
0.00E+000 
4.72E-002 
0 .  OOEtOOO 
2 . 8 1 E t 0 0 0  
3.743+000 
4.59E-002 
1.14E-001 
1.36E-002 

7.98~-003 
1.01E+000 
2.10E-002 
4.17E-002 
2.64E+O03 
3.64E-001 
2.86E-002 
7.90.E-002 
6.32~002 
4 - 69E-001 
1.44E-001 
2.44Et000 
1.18E-001 
3 .65E-002 
4.44Et000 
6 .13E+000  
2 .90E-002 
1.49E-001 
2.27E-002 



Page 1 : -na lys i s  Resu l t s  Header 11/5/2002 9:43:30 AM 
Page 166 of  325 

F.eport Generated On : 11/5/2002 9:43:30 AM 

SI!q Number 
Analytical B a t c h  ID 
: i n e  Item Code 

: 0290220 
: 0208234732 
: RClOB019 

.- . 
: iiename : S :\ GENIE2a CAMFILES\ LIOL2\ MODIFIED\ RClOB019\ G1900 

Sample Number : 0250220-018.001 
.,SJ Sample Number : CMLS-1641 
Sample Receipt Date 
:‘imple Volume Received 

I : :vsu l t  I d e n t i f i e r  : N/A \qq@l fn fhtpie L ~ ~ l e t i p i i ~  

: : 8/23/2002 1.42E+002 Grams 8 %g- A - oo i 
I‘cak Locate Threshold : 2 . 5 0  
Peak Locate Range (in channels) : 100 - 8192 
F F R ~  Area Range (in channels) : 100 - 8192 
‘icmtification E n e r g y  Tolerance : 1 . 0 0 0  k e V  

7.) 1 0 ,  

.saple (Final Aliquot S i z e )  : 1.4203+002 G r a m s  
.’ample Quantity Error : 0.000E+000 
. i.-;tematic Error Applied : O.OOOE+OOO 

‘:mple Taken On 
.>.c qui s it i on Started 

C o u n t  T i m e  
Zeal  Time 
+ad Time 

: 8/21/2002 9:3i:oo AM 
: 8/28/2002 8:56:11 AM 

8 64 00.0 seconds 
8 64 67.1 seconds 

0.08 % 

Energy Calibration Used Done On : 1/1/02 
Energy = -0 .102  + 0 .250*ch  f -3.87E-O08*ch”2 t. 2.95E-012*chA3 

::zrrect ions  Applied: 
None 

Efficiency Calibration Used Done On : 8/27/02 
Efficiency Geometry ID : 0250220-018.001 

Analyzed By: Sheri Chambers Date: 11 /5 /02  

Reviewed By: Marilyn Umbaugh Date :  1 1 / 5 / 0 2  
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Page 188 of 325 
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“~t*************************************************~********************* 

* c + * *  Sample and QC Sample Results Summary * * * * *  
‘ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * ~ * * * * * * * * * * * * * *  

Site Sample ID : 02S0220-018.001 

Analytical Batch ID : 0208234732 

Sample Type (Result Identifier): G19 

Lab Sample Number : CMLS-1641 

Geometry ID : 02SO220-018.001 

Filename : S:\ GENIE2M CAMFILES\ LI012\ MODIFIED\RClOBO19\ G1900 

Detector Name: BEGE4732 

IWA = Curie method as s p e c i f i e d  in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

Analytc Activity 2-Sigma Uncertainty MDA 
(pCi/Grams ) (pCi/Grams ) (pCi/Grams ) ________________________________________--------------------------- 

iC-4 0 
25-137 
TL-2 08 
a-210 
31-212 
F’B-212 
61-214 
PB-214 
.>,A-226 
AC-228 
TH-2 30 
Th-231 
? A - 2 3 4  
2A-234M 
7-234 
2-235 
7 2 3 8  
.Xu! - 2 4 1 

.. 

1.14Et001 
O.OOEt000 
1.74E-001 
4.89~003 
5.93E-001 
4 - 13E-001 
2.64E-001 
2.20E-001 
9.67E-001 
4.36E-001 
3.69Et000 
2.77E-001 
0.00Et000 
3.16Et000 
7 02Et000 
1.01E-001 
1 62Et000 
0.00Et000 

4.86E-001 
0 - OOE+OOo 
2.33E-002 
2.06E+003 
6.00E-001 
2,03E-002 
3.7 3E-002 
2 - 4 5E-002 
8.66E-001 
6.713-002 
1.21E+000 
4.64E-002 
0.00Et000 
2.28E+000 
3 - 94Et000 
4.64E-002 
1.59E-001 
O.OOEt000 

4.83~001 
4.14E-002 
3.51E-002 
3.35E+003 
1.01E+000 
2.7 3E-002 
5.88E-002 
5 . 5 9 1 ~ - 0 0 2  
7.03E-001 
1.3 6E-001 
1 .96E+000 
1.16E-001 
3.50E-002 
3.77E+000 
6.51E+000 
4.353-002 
1.4 6E-001 
2.52E-002 



. .::alysis R e s u l t s  Header 1 1 / 5 / 2 0 0 2  3:53:17 AM Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . Y  i t  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
' '  C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:.i-?prt G e n e r a t e d  On : 1 1 / 5 / 2 0 0 2  9 : 5 3 : 1 7  AM 

L N  Number 
% ! : a l y t i c a l  B a t c h  I D  

~ .:le ltem Code 

: 0 2 s 0 2 2 0  
.: 0209034732 
: RC103019 

1::: L en ame : S : \ GENIE 2 IC\ CAMFI LES\ L I 0 12\ Mo DI F I ED\ RC 1 OB 0 1 9\ G 1 9 0 0 

';;mple Number 
'AS Sample Number 

iinpl e R e c e i p t  Date 
.;nple Volume R e c e i v e d  

. 5mlt  I d e n t i f i e r  

*-..- - L o c a t e  T h r e s h o l d  
?.:a&: L o c a t e  Range ( i n  c h a n n e l s )  : 
r.r<ak Area Range ( i n  c h a n n e l s )  : 

: o n t i f i c a t i o n  E n e r g y  T o l e r a n c e  : . .  

:,.r~iple ( F i n a l  A l i q u o t  S i z e )  
' znple Q u a n t i t y  E r r o r  

:-:\.sternatic Error Applied 

.-.!nple Taken On 
.I..:: q u i  s it i o n  S t a r t e d  

_' ;unt  Time 
?=a1 Time 

? a d  Time 

Page 213 of 325 

0 2 5 0 2 2 0 - 0 1 9 . 0 0 1  
CMLS- 1 6 4  2 
8 / 2 3 / 2 0 0 2  

1.38E-kOO2 GRAMS 

N/A 

2.50 
100 - 8 1 9 2  
100 - 8 1 9 2  
1.000 keV 

1.380E+002 GRAMS 
0.000E+000 
0.000E+000 

8 / 2 1 / 2 0 0 2  9 : 2 1 : 0 0  AM 
9 / 3 / 2 0 0 2  1 1 : 0 4 : 3 5  AM 

8 6 4 0 0 . 0  seconds 
8 64 6 9 . 2  seconds 

0 . 0 8  % 

Energy C a l i b r a t i o n  Used Done On : 7 / 1 / 0 2  
Energy = - 0 . 1 0 2  + 0.250* c h  t -3.87E-008* c h A 2  t 2.95E-012*  ch"3 

: . r r e c t i o n s  Applied: 
;,!on e 

E f f i c i e n c y  C a l i b r a t i o n  Used Done On : 8 / 2 1 / 0 2  
E f f i c i e n c y  Geometry I D  : 0250220-019.001 

Analyzed By: S h e r i  Chambers- __-  - Date: 1 1 / 5 / 0 2  

Reviewed By:  =lyn Umbaugh Date: 1 1 / 5 / 0 2  
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Site Sample ID : 0250220-019.001 

Analytical Batch ID : 0209034732 

Sample Type (Result Identifier): G19 

Lab Sample  Number : CMLS-1642 

Geometry I D  : 0280220-019.001 

F i 1 ename : S : \ GEN I E2K\ GAMFI LE S\ L I 0 1 2\ MODI FIED\ RC1 OB0 1 9\ G19 0 0 

Detector Name: BEGE4732 

3DA = C u r i c  method a5 specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

I<-4 0 
C S- 1 3 7 
TL-208 
m-210 
BI-212 
>a-2 12 
BI-214 
"-214 
RA-226 
AC-2 2 8 
TH-230 
Th-231 
?A-234 
PA-2 3 4 M 
V-234 
'!-235 
U238 
.AM- 2 4 1 

1.24E+001 
O.OOE+OOO 
2.OlE-001 
0.00E+000 
4.80E-001 
5.04E-OD1 
2.77E-001 
2.45E-001 
1 , 0 6 E + 0 0 0  
5 .12E-001 
1,79E+000 
2.17E-001 
0.00Et000 
2.43Et000 
1.20E+001 
9.93E-002 
1 - 39E+000 
1.49E-002 

5.22E-001 
0.00Et000 
2.68E-002 
0.00Et000 
3,10E-001 
2.30E-002 
4.96E-002 
2.653-002 
5.99E-001 
7.343-002 
6.34E-001 
5.443-002 
0.00E+000 
2.21Et000 
4.23EtOOO 
2.8 6E-002 
1.09E-001 
1 .39E-002 

5.31E-001 
4.23E-002 
4.08E-002 
4 . 0 1 E + 0 0 3  
5.12E-001 
2.91E-002 
8.09E-002 
6.7 6E-002 
6.14E-001 
1.41E-001 

1.24E-001 
3.7 6E-002 
3.68Et000 

3.80E-002 
1.46E-001 
2 .33E-002 

1.92~+000 

6.87Et000 
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Report Generated O n  : 3 1 / 5 / 2 0 0 2  Y:55:29 AM 

RIN Number 
4 n a l y t i c a l  Batch I D  
Line Item Code 

: 02s0220 
: 0209054732 
: RClOR019 

.- . 
:. -1 1 e name : S : \ GENIE2 rc\ CAMFILES\ L I  0 12\ MODI FI ED\ RC1 OB 0 1 9\ G1900 

Sample Number 
Lib Sample Number 
Szmple Rece ipt  Date 

: 02so220-020.001 
: CMLS-1643’ 
: 8 / 2 3 / 2 0 0 2  

:’Ample Volume Received 

. 2sult I d e n t i f i e r  

: 1.293t002 GRAMS 

: N/A 

‘eak Locate Threshold : 2 . 5 0  
:eak Locate Ranqe (in channels)  : 100 - 8192 
r...ak Area Range ( i n  channels)  : 1 0 0  - 8 1 9 2  

d m t i f i c a t i o n  Energy Tolerance : 1 , 0 0 0  keV 

.;ernple ( F i n a l  Aliquot S i z e )  : 1.29OEtOO2 GRAMS 
L;arple Quantity E r r o r  : 0.000Et000 
?ystematic  Error Applied : 0 . 0 0 0 E t 0 0 0  

Sample Taken On 
k c p i s i t i o n  S t a r t e d  

Count Time 
Rea l  T i m e  
:.+ad Time 

: 8/21/2002 9:41:00 AM 
: 9/5/2002 12:54:45 PM 

8 6 4 0 0 . 0  seconds 
8 64 6 8 . 1  seconds 

0.08 % 

Energy C a l i b r a t i o n  Used Done O n  : 7/1/02 
Energy = -0 .102  t 0.250*~h + -3 - 8 7 ~ 0 0 8 ~  ch”2 t 2.95E-012*  c h ” 3  

3 r r e c t i o n s  Applied: 
None 

E f f i c i e n c y  C a l i b r a t i o n  Used Done On : 8 / 2 7 / 0 9  
E f f i c i e n c y  Geometry ID : 0250220-020.001 

i 

Analyzed By: - Sher i  Chambers Date: 1 1 / 5 / 0 2  

Reviewed By: Marilyn Umbaugh Date: 11 /5 /02  
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S i t e  Sample 11) : 0250220-020.001 

Analytical Batch ID : 0209051732 

Sample Type  (Result  Identifier) : G I 9  

Lab Sample Number : CMLS-1643 

Geometry ID : 0280220-020.001 

Filename : S :\ GENIEZa CAMFILES\ L1012\ MODIFIED\ RClOB019\ G1900 

Detector Name: BEGE4732 

:1DA = C u r i e  method as  specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

Anal yte Activity 2-Sigma Uncertainty MDA 
(pCi/GRAMS 1 (pCI/GRAMS 1 (pCi/GRAMS ) 

X- 4 0 
175-137 
TL-206 
-m-210 
3i-212 
PB-212 
R I - 2 1 4  
PB-214 
?.A-2 2 6 
sc-228 
TH-230 
Th-231 
PA-234 
PA-234M 
5r-234 
'5-235 
3238 
AM- 2 4 1 

1.06Et001 
0 . 0 0 E + 0 0 0  
1 . 3 6 E - 0 0 1  
lr75E+003 
5.-74E-001 
3.20E-001 
2.20E-001 
1.39E-001 
8.91E-001 
2.63E-001 
0.00E+000 
2.69E-001 
0 - 00E+000 
0 - 00E+000 
6.04E+000 
1.09E-001 
2.7 9E+OOO 
2 - 6 1  E-002 

5 . 0 8 E - 0 0 1  
0 . 0 0 E + 0 0 0  
1.88E-002 
1 . 6 6 E t 0 0 3  
2.49E-001 
1.88E-002 
5.283-002 
2.39E-002 
5.72E-001 
5 - 7 9E-002 
O.OOE+OOO. 
3 . 8 9 ~ 0 0 2  ' 

O.OOE+OOO 
O.OOE+OOO 
2 . 0 2 5 + 0 0 0  
2.93E-002 
1.90E-001 
1.37%-002 

5.53E-001 
4.37~002 
2.753-002 
2.76Et003 
4.0313-001 
2.923-002 
9.353-002 
6.22E-002 
4.95E-001 
1.50E-001 
2.52Et000 
1,23E-001 
3.7 9E-002 
5.05E+000 
5.96E+O00 
3.06E-002 
I .  56E-001 
2.25E-002 
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' :2port Generated On : 1 1 / 5 / 2 0 0 2  9 : 5 9 : 0 3  AM 

SIY Number 
iinalytical Batch I D  
L i n e  Item Code 

: 02s0220 
: 0209064732 
: RClOB019 

r i lename : S :\ G E N I E 2 a  CAMFILES\ LI012\MODIFIED\ RClOBOl9\ GI900 

h m p l e  Number : 0 2 s o 2 2 0 - 0 2 1 . 0 0 1  
Lab Sample Number : CMLS-1644 
Sample Receipt  Date : 8/23/2002 
::amp 1 e Vo I ume R e c e i v e d  : 1.44E-i-002 GRAMS 

.i.-sult I d e n t i f i e r  : N/A i 

Teak Locate Threshold : 2 . 5 0  
;eak Locate Range ( i n  channels) : 100 - 8192 
'eak Area Range ( i n  channels) : 100 - 8 1 9 2  
I b e n t i f i c a t i o n  E n e r g y  T o l e r a n c e  : 1 . 0 0 0  keV 

. a m p l e  ( F i n a l  A l i q u o t  S i z e )  : 1.440E+002 GRAMS 

. ' .mple Q u a n t i t y  Error : 0.000E+000 

.:\<sternatic E r r o r  A p p l i e d  : 0.000E+000 

Lirnple Taken O n  
.&qui s i t  i o n  S t a r t e d  

Count Time 
Real Time 
"ad Time 

: 8/21/2002 9 : 3 3 : 0 0  AM 
: 9/6/2002 2:12:09 PM 

86400.0 s e c o n d s  
: 86468.1 s e c o n d s  

0.08 % 

Energy C a l i b r a t i o n  Used Done On : 7 / 1 / 0 2  
Energy = -0 .102 + 0 , 2 5 O * c h  -I- -3 .87E-008*chA2 + 2.95E-012*Chn3 

" ' o r r e c t i o n s  Applied : 
None 

E f f i c i e n c y  Calibration Used Done On : 8 / 2 7 / 0 2  
E f f i c i e n c y  Geometry I D  : 02so220-021.001 

A n a l y z e d  By: S h e r i  Chambers Date: 1 1 / 5 / 0 2  

Reviewed By: M a r i l y n  Umbauqh Date:  1 1 / 5 / 0 2  
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Site Sample ID : 0250220-021.001 

Analytical B a t c h  ID : 0209064737. 

Sample Type (Result Identifier): G19 

Lab Sample Number : CMLS-1644 

Geometry ID : 02SO220-021.001 

Filename : S : \ GENIEZK\\ CAMFILES\ LI012\MODIFIED\ RClOB019\G1900 

Detector Name: BEGE4732 

!,IDA 7 Curie method a s  specified in Genie-2000 Customization Tools M a n u a l  
Appendix B; Basic Algorithms. 

A n a l  yte Activity ,?-Sigma Uncertainty MDA 
(pCi/GRAMS 1 (pCi/GRAMS 1 (pCi/GRAMS ) 

X-40 
YS-137 
?L-208 
fG-210 
31-212 
PB-212 
31-214 
?B-214 
GlA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA- 234M 
9-234 
7-235 
'J238 
AM-241 

8.74Et000 
0. OOEtOOO 
1.09E-001 
4.48Et003 
4.17E-001 
2.22E-001 
1.97E-001 
1.49E-001 
1.09Et000 
3.00E-001 
O.OOE+OOO 
2.00E-001 
0.00Et000 
3.4lEt000 
7.40Et000 
6.30E-002 
I .  02E+000 
O.OOE+OOO 

4.47E-001 
0.00Et000 

2. I lE tO03  
2.47E-001 
2,433-002 
3 . 7 9 B - 0 0 2  
2 . 0 9 E - 0 0 2  
9.25E-001 
7.03E-002 
0.00Et000 
5.82E-002 
0.00E+000 
2.16Et000 
3.72E+000 
5 . 5 0 ~ 0 0 2  
1. - 32E-001 
0 - OOEtOOO 

2.00E--002 

4.95E-001 
3.893-002 
3.08E-002 
3.45E+003 
4.06E-001 
3.605-002 
6.463-002 
4.75E-002 
4.20E-001 
1.33E-001 
2.29E+000 
1.08E-001 
3.393-002 
3.52Et000 
6 ,12E+000  
2.60E-002 
1.38E-001 
2.38E-002 
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SURVEY tTNIT G13-B-003 
RADIOLOGICAL DATA SUMMARY 

I Survey Unit Description: Exterior of B428 I 

Page 1 of 4 



G13-6-003 
Radiofogical 

Data Summary 

MAX 
MEAN 

STD DEV 

Total Surface Activity Measurements 

80.5 dpd100 cm' 

41 3 *fPm1100 cm' 
19.7 dpd100 cm' 

MIN 1.3 

Removable Activity Measurements 

dpmllim an' 

I5 I I5 
Number Rquirtd  I Number Wed 

Page 2 of 4 



SURVEY UNIT G13-8-003 
TSA DATA SUMMARY 

MIN I 1.3 
MAX a05 

r n t m  413 

SD 19.7 
1 

TnnmmkDCt& 1 100 



SURVEY UNIT G13-B-003 
SMEAR DATA SUMMARY 

I 

I 1 2 

3 1 1 

2 1 
1 .o 2.7 
1 .o 2.7 
0.0 -0.3 

1 -  4 I 2 I 0.0 I -0.3 I 
5 
6 
7 
8 

3 1 .0 3.0 
1 1 .o 2.7 
4 0.0 -0.9 
2 1 .o 2.7 

I 9 I 4 I 0.0 I -0.9 I 
10 1 3 0.0 0.0 

12 1 I 0.0 -0.3 
11 4 0.0 -0.9 

13 2 2.0 5.8 

14 I 3 2.0 6.1 
15 3 0.0 0.0 

MIN -0.9 
MAX 6.1 
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PRE-DEMOLITION SURVEY FOR GROUP 13 

Classlflcatlon: 3 Sunmy Area: B Survey Unlt: G13g403 

Survey Unlt Dlscrlption: Exterior 
Total Ana: 103 oq. m. Tolsl Floor Area: 60 sq. m. 
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Re-Demolition Survey Report, B428 
Rocky Rats Environmental Technology Site 

Revision 0,1/22/03 

ATTACHMENT C 

Chemical Data Summaries 
and Sample Maps 
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I CHEMICAL SAMPLE MAP FOR 8428 

Building: 428 Exterior 
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CHEMICAL SAMPLE MAP 
Building: 428 Interior 
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Concrete Slab, 
Locations 02S0221-001-00S 

RCWCERCLA Constituents Data Summary 

VOC less than regulatory limits, RCRA Listed 
substances not applicable. 

Tetrachloroethylene (D035) 
Toxaphene (DO 15) 

Trichloroethylene (D040) 
2,4,5-Trichloropheno1 (DO4 1) 
2,4,6-TrichlorophenoI (DO42) 

0.7 
0.5 
0.5 

400.0 
2.0 

(a) Qu~ntitatxon Limit is greater than rhe calculatcd regulatory level. The qurntilalion limit therefurc &curries rhc regulatory level. 
(b) If 0-, m-. and p-Cresol cuncentraliotis caiinot be diffeientiaicd, the lutal Cresol (W26) concentration (200111~1) is used. 
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CHEMICAL SAMPLE MAP FOR GROUP 13 

Building: 428 Interior 
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ATTACHMENT D 

Data Quality Assessment (DQA) Detail 
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Revision 0, 1/22/03 

DATA QUALITY ASSESSMENT (DQA) 

VERIFICATION & VALIDATION P&V) OF RESULTS 
V&V of the data confirm that appropriate quality controls are implemented throughout the 
sampling and analysis process, and that any substandard controls result in qualification or 
rejection of the data in question. The required quality controls and their implementation are 
summarized in a tabular, checklist format for each category of data - radiological surveys and 
chemical analyses [specifically asbestos, beryllium, metals, volatile organic compounds (VOCs) 
and semi-volatile organic compounds (SVOCs)]. 

DQA criteria and results are provided in a tabular format for each suite of surveys or chemical 
analyses performed. The radiological survey assessment is provided in Table D- 1, asbestos in 
Table D-2, beryllium in Table D-3, metals in Table D-4, VOCs in Table D-5 and SVOCs in 
Table D-6. A data completeness summary for all results is given in Table D-7. 
All relevant Quality records supporting this report are maintained in the RISS Characterization 
Project File. The report will be submitted to the CERCLA Administrative Record for permanent 
storage within 30 days of approval by the Regulators. All radiological data are organized into 
Survey Packages, which correlate to unique (NARSSIM) Survey Units. Chemical data are 
organized by RIN (Report Identification Number) and are traceable to the sample number and 
corresponding sample location. 

Beta/gamma survey designs were not implemented for Building 428 based on the conservatism 
of the transuranic limits used as DCGLs in the unrestricted release decision process. Survey 
designs were implemented based on the transuranic limits used as DCGLs in the unrestricted 
release decision process. Coupon and/or media samples were taken and analyzed by ISOCS 
Canberra gamma spectroscopy. Transuranic isotope activity and Uranium and/or other naturally 
occurring isotope activity were evaluated against, and were less than the Transuranic D C G L  
(100 dpm/100cm2) and the Uranium DCGL, (5,000 dpm/100cm2) unrestricted release limits. 
Media results were converted to dpm/100cm2 using the Media Conversion Table, evaluated 
against the transuranic DCGL limits, and are the values reported in the Radiological TSA Data 
Summary in support of the unrestricted release decision process. 

Consistent with EPA’s G-4 DQO process, the radiological survey design for each survey unit 
performed per PDS requirements was optimized by checking actual measurement results 
acquired during pre-demolition surveys against model output with original estimates. Use of 
actual sample/survey (result) variances in the MARSSIM DQO model confirms that an adequate 
number of surveys were acquired. 

DQA SUMMARY 

, 

In summary, the data presented in this report have been verified and validated relative to the 
quality requirements and project decisions as stated in the original DQOs. All data are useable 
based on the qualifications stated herein and are considered satisfactory without qualification. 
All media surveyed and sampled per PDS requirements yielded results less than their associated 
action levels and with acceptable certainties, except for the following contaminant: 

Page I of 10 
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Revision 0,1Q22/03 

Asbestos Containing Materials (ACM) identified at three locations greater than 1% by 
volume in the range of 15% to 60% Chrysotile. The ACM will be abated and final clearance 
sampling performed to verify compliance with unrestricted release knits prior to demolition. 

Based upon an independent review of the radiological data, it is determined that the PDSP DQOs 
satisfied MARSSIM guidance. All facility contamination levels were below applicable DCGL 
unrestricted release levels confirming Type 1 facility classification. Minimum survey 
requirements were met, samplinghurvey protocol was performed in accordance with applicable 
Radiological Safety Practice procedures, survey units were properly designed and bounded, and 
instrument performance and calibration was verified as acceptable. All results meet the PDSP 
unrestricted release criteria. 

Chain of Custody was intact; documentation was complete, hold times were acceptable (where 
applicable), and packaging integrity/custody seals were maintained throughout the 
sampling/analysis process. Level 2 Isolation Controls have been posted to prevent the 
inadvertent introduction of contamination into the facility. On this basis, Building 428 meets the 
unrestricted release criteria with the confidences stated herein. 
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